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Biological Planning

Priority & Focal Species

Ecological & Management Significance

Legal Mandates

Feasibility of Implementing LT Adaptive Mgmt



E - Marine Mammal 

FW, Estuarine & 

Marine Habitats

Herbivore

Min 3800 in FL

Biological Planning

Priority & Focal Species



Research & Monitoring         Biological Planning

Population Objectives
2001 Manatee Recovery Plan

• Adult survival > 90%

• Adult females with 1st-2nd year calf > 40%

• Population growth rate > 0

All @ 95% level of statistical confidence

For each management unit over most recent 

10-year period



• Adult survival > 90%                                

• Adult females w/calf > 40%       ???

• Population growth rate > 0        ???

All @ 95% level of statistical confidence 

For each management unit over most recent 

10-year period

Research & Monitoring         Biological Planning

Population Objectives



Research & Monitoring         Biological Planning

Population Objectives
2007 Manatee 5-Year Review

• Adult survival > 90%

• Stable growth rate 

Over most recent 10 year period

• Model results indicate at least

a 95% probability of persistence 

over 100 years



Research & Monitoring         Biological Planning

Population Objectives
2007 FWC Manatee Management Plan

• mature population size > 2,500 individuals

• sufficient regional adult survival rates to ensure a 
less than 1% probability of  population declines 
greater than 30% (~ 60 years), given available 
warm-water resources;

• sufficient regional warm-water carrying capacity to 
ensure a less than 1% probability of  population 
declines greater than 30% over the next three 
generations, given estimates of adult survival.



Management Unit

Population

Growth Rate

(per year)

Adult

Survival Rates

NW 4.0% 96%

USJ
6.2%

96%

ATL 3.7% 96%

SW* -1.1% 91%

Research & Monitoring         Biological Planning

Population Status



Quantitative Analysis: 

A First for the 

Five ESA Factors 

and for Manatees

Biological Planning

Population Status

& Limiting Factors



Biological Planning

Limiting Factors
2007 Manatee 5-Year Review

Watercraft strikes

Entanglement

Entrapment / Crushing

Habitat loss



0 100 200 300 400 500
0 %

10 %

20 %

30 %

40 %

50 %

P
ro

b
a

b
il
it

y
 o

f 
q

u
a

s
i-

e
x

ti
n

c
ti

o
n

Quasi-extinction level (adults)

Either Coast

100 yr        

Status quo

– Red Tide

– Entanglement
– Water Control
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– Warm-water

– Watercraft

Threats Analysis Results

Biological Planning >>> Limiting Factors



Scenario

Adult Threshold 

Either Coast 50 yr 100 yr

Status quo 250 2.46 % 8.60 %

–Watercraft 250 0.12 % 0.38 %

–Warm-water 250 1.66 % 4.20 %

–Red tide 250 1.84 % 6.90 %

–Water Control Struc. 250 1.18 % 4.34 %

–Entanglement 250 1.36 % 4.58 %

–Watercraft & WW 250 0.08 % 0.12 %

Biological Planning

Limiting Factors
2007 Manatee 5-Year Review





Partnering for Manatee Conservation

Conservation Design



Reducing Watercraft Injury & Mortality

Manatee Protection Plans

Manatee Protection Zones

Law Enforcement

Education 

Streamlining Permitting

Conservation Design



Conservation Design

Seagrasses

SAV

Water quality

Warm water

Protecting & Conserving Manatee Habitat



Subtropical species with little tolerance for cold

Move into thermal refuges at temperatures ~ 68 F

Conservation Design



Conservation Design





Conservation Design

Winter Counts 2008-2009:

FPL Ft Myers = 563

FPL Canaveral =  540

FPL Riviera = 454

FPL Pt Everglades = 454

FPL Ft. Lauderdale = 394



Develop a long-term network     

of natural warm-water habitat

Blue Spring

Warm Mineral Springs

Crystal River Springs

Homosassa River Springs

Coral Gables

Waterway

Port of the Isles

C-54/Sebastian River

Matlacha Isles/10 Mile Creek

C-111 canal

Biscayne Canal

Big Mud Creek

Manatee & Fanning Spring

Weeki Wachee Spring

DeLeon Spring

Silver Glen Spring

Salt Spring



Establish MFLs at Florida Springs 

Increase access to springs  

Benefits manatees and other species

Conservation Design



Conservation Design

Future Desired Condition

Balance natural resource 

conservation with human use



Whew, I’m 
ready for a 

nap…





Manatee Forum Membership

Boating Groups Conservation Organizations

Conservation Delivery



Manatee

Protection 

Zones

Conservation 

Delivery





Ongoing and Future 
Research Partnerships

Research



Another Example:  Anastasia Island Beach Mouse

Element 1 – Biological Planning
1.3 Formulate Population Objectives - YES

1.4 Assess the Current State of Species Population - STABLE

1.5 Identify Limiting Factors- Habitat Specialist

1.6 Compile and Apply Models describing pop/habitat relationships – NO

Element 2 – Conservation Design
2.1 Develop Species Habitat Decision Support Tools - NO

2.2 Designate Priority Areas – YES, Anastasia SP, Fort Matanzas NM,  GTMNERR 

2.3 Formulate Habitat Objectives – NO

Element 3 – Conservation Delivery
Partnerships – DEP, St. John’s Co,  NPS

Element 4 – Monitoring and Research
4.1 Target research towards resource management – YES, Anastasia State Park 

4.2 Establish monitoring activities to support inferences - YES

4.3 Use Monitoring and Research in a Feedback loop-Adaptive Management - YES



Questions?


